We study new generalized convolutions f g with weight function .y/ D y for the Fourier cosine, Fourier sine, and Kontorovich-Lebedev integral transforms in weighted function spaces with two parameters L.R C ; x˛e ˇx dx/: These generalized convolutions satisfy the factorization equalities
Introduction
The commutative convolution of two functions f and g for the Fourier cosine transform is well known [16] :
f .y/OEg.x C y/ C g.jx yj/dy; x > 0: (0.1) For f; g 2 L 1 .R C /; this convolution belongs to L 1 .R C / and the following identity holds:
where F c denotes the Fourier cosine transform [16] . In 1967, Kakichev gave a constructive method for defining a convolution with weight function for an arbitrary integral transform (see [11] ). On the basis of this method, a convolution of two functions f and g with weight function .y/ D sin y for the Fourier sine transform was introduced in [11] : 
In 1998, Kakichev and Thao introduced a constructive method for defining a generalized convolution with weight function for three arbitrary integral transforms (see [12] ), which seems to be very important in convolution theory.
The following noncommutative generalized convolution of two functions f and g for the Fourier sine and Fourier cosine transforms was studied in [16] :
g/ belongs to L 1 .R C / and satisfies the following identity:
Here, F s is the Fourier sine transform [17] . The following commutative generalized convolution of two functions f and g for the Fourier cosine and sine transforms was defined in [13] :
For f; g 2 L 1 .R C /; this generalized convolution belongs to L 1 .R C / and the following factorization equality holds:
The generalized convolution with weight function .y/ D sin y for the Fourier cosine and sine transforms of f and g has the form [14] .f 
